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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive and efficient technique for producing cellooligosaccharide that is 
useful in the fields of food industry and the lie. 

SOLUTION: Alfa-glucan phosphorylase, cellobiose phosphorylase and cellodextrin phosphorylase are allowed to act on soluble 
starch as a raw material to produce the objective cellooligosaccharide in such high efficiency that the conventional processes 
could never reach whereby cellooligosaccharide can be provided expensively and efficiently. 
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mmm i ] pjitt»(ca-y;i-*>*^* »; 5- 

■tf&ftfflSiiT. ft] >«^JBSl£tc ± 5 d^ba-x 1 

-xift^&sc or yji/n-x^gtffci ©^oio-x 
©i?ffiTK: -fe a tr* - x * x * 5 - a x 
r y >*x* y 5— essies-ase 4%#»fr5-fe 

at$3 i t e*s© * a 4- y ^$s©M 

its. 

[OOOl] 

*x h tf^fftB 3 Sheets -fen* 

[0 0 0 2] fcn*y:ms^FS«#2ffl«±£- 

[0 00 3] ifflt5iSa-»*>*X*'j7-t' 

( e c 2 . 4 . i . i ) \twm*m y >&#/s?-f susi 
»©ii/>»*j)SCR4or^;u3-xi y>K 

*X*y 9— fe* (EC2. 4. 1. 2 0) K-bOW- 
ftS. -fePf^X h y >#X*y 5— fe* (EC2. 4. 

l. 49) ti-ten^+x h y>£j»y>Bg#Jjg-r£B«St 
-cfeo. taftx hy>iy>^j^f4<i:L/r^;U3 
-x l y^i-fea^+x h y>#f#£ft&. eta?.© 

[0004] 

*««Bt?*« r£ftBMjf«figj #fis*l3ftr#rt> 

@$«J3 • J«licaSF*rr.&£{WS 
[ o o o 5 ] cp-cfe * y nii«!S:£ < ©A>a^ffl^p>n 

*J. t'7 -f XXfilf JlH^f-. taStttt. JffiiiPM:. 3 1/ 
x^a-;WiiHj&£Wtf6ft£. 

[0006 ]tPt'J F£«ai2ffl«jb;i8 - 

1. 4«^Lfc*y=f«fC*t). ffitfWc. jSflHfclfChr 
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*- xfcl^Mfctt&K^ h ftn ©£fcfi#ET £ c 
t^Bge^ccsnri^. -eoftkofen^y ^(cimo 

i^fcAi bT©igE#&6fc&Cc£:£ttfcKl/T 

[0007] 8t*s6»e.fti%*iri»s*ia*y ^a®»® 

W^EW-S^TiS (Miller, G.L.Methods in Carbohydrate 
Chemistry III (Academic Press) ,134(1963)) 

[0008] BJRW&^ffi-CtST*^^ r Xfc-fe 

^D-XfC-b^f^-y^CCellvibrio^^S-r-Sa^^ 

*^*>«SCiR:«l:0*fiR«JBI**»B}L.r-fea*y 
20 «*£fiS3ttSC£;W3i&*vCI,»S <4*KJ¥l-2 56394-^ 
$M) „ X. ^fc-fe;P-7— fef£p H3. 5~5. OiC^p 

•y^-fejuo-xKfgffls-a-c. •bci+yrfisi^jg-r^ 

x-fe;H3-x^M*4tc:-fe;l/v--b*^ffi3-lfr-feP^ y 

*~*zmsmm.?zimifi%!t>ti-r:i.>z, (#^^6-95 
30 943^^ir) 0 3«=,{c. ®.mm(o%mhV)\s7 7 A \ 

■5*ffi*jjoe.nri,>4 (^&¥8-23i2^ii) „ 
[0009] L*Pb&as6. cn6©^S5iu-rnfex 

40 fe+^r&^fc.a>{c, Aa^ifr^-rscc^ignx 
T> -fe*9— fe'W^©K^ffl(c@ii>a^3nri^(c 
[0010]-*. BSR?£«ft^flWffiiH:^*i|P» 

tote. B**jftfflb»i»ii.»5raa*»*5. ^o-rsfc; 

jR^^r&l±$-a:4fcas?)ic, •fe;Ua-x©WIK--ft^W 

50 fcggfWttiir*aii*&B*A:BBa3n-ci,>3S:«,>. 
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[0011] -fe;l/fcr^'J^- • *f)l>^ (Ceilvibrio qil 

vus) (D&mrzBmiz-kvvx-zzftmtMcg.m- 

■tf©##a!RWfcR*I^Sft3£ttlH6-r. %M&£ 

[0012] 20 
[0013] 

[R»£ISBW<&fc*>©*8] #3BB#6tt±ffiS!H* 

tf. -featr*-**;**'; 7~ fe\ M'feo^ 30 
X h V>*X*'J5- ^^fflg-SSCiCCfct). -fen 
* l> d«*«8b-cS6*J: < » 6ft £*£Jltti U *»W 

[0014] -j-tebts. **w©±ieg»tt«i*teR» 
ufc-feo*«;=ffi©«UiffiBcft*"c^<jai6ft"T:t>35c 

[0015] 

*y^— fe\ so'-fenf^x h y>*.x*y-7— fe'©3 
SS©PS?£<1^;*ttSC<bftJ:D. -featfy ^Steffi 

S^KSIfflKSiWr*. 50 
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[0016] sfc^-pffira-rs pi«tt»f9Bv a»x* 
WKHifisftri** «fc =j <j -izftrnKim* 

[0017] *mi~cm^Z>B3i£ b-CB, a-^;U* 

x*x*y 7— fe'tcoii-cB, h'jyafA • -y- 

— J &-fe-5 ACClostridiun thermocenum), 

X • 7^«^7Ti^i>X(Ruminococcus flavefacien 

s). -bJbtr^y ^" • ^Jl^XCCellvibrio qilvus)^ 

S^-r-Sci^a^ftr^-S. tnf^F'J>*^ 
y 7— tzfCOUTB. i'O^h'jya'JA-tf-t-f:? 
A (Clostridium therraocelliin). -feil/a-ty-X (Cellul 
omonas) JS^S&TSC 4^H6ftt:i>-5. Cft6>© 
®£^*£il^©ig#:£&ft J: D tf t»igfflttHcB5R* 

ajasasti*£ii*»a3t£s. -r«ct>%. cft6©«Mi 
©&srs£-*-*«*>. y/io-*. ^a-^o-x. at 

(•>, *SBSM!B*#JWft^©W»ft. 
SSUttTyiT^-'JA. SitltT^-^A^©^ 

[0018] MttrttcSfSSft-SfflBR©*^. a&-e© 
0S#«»*m»4Hffl©:^T*fl»Lrfc&c». BSft© 

St»l35Rgtt©fflfl:KH3e{tLfctt3»-Cfiffl L-T *>4% 

e>-c&m>. 

[0019] if«,zi-x 1 y >tt©W»l*. »I*f4»» 
-c^jl-3-xi y>»©Jtz*s£Wft*«:B. ^«)Bj»tt 
^u. *ny>tt^»Sft-?>"n»ttJBK:i/r*5 <©*«*« 
i - 2%ss»pl, i - 1 2mmmsE.&tR-rti\i+ft'c*> 

[0020] jsrs^fr b 5 ~ 2 o m&%<Dmfitf&mt a 
p h tumttmn(Dmftmmft-e=i > h n-ju 

TftBMt^. ff6ft/cWn-x 1 y >»ttc©tt!8© 

sstfflbtfcSi/^&i*. ffi«-rs»^BMiy 
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[0 02 1 ] c<D«fc5fcurS6*ifc20i'=i-.a i y > 
y *>j7 — i *JStSS tt-r -fe p * y r/«£f# 

So 

[0 02 2 ]ili^to-X0. 0 5-0. 5M, ^ 
^3-Xiy>80. 05-0. 5M, -feptr^-x* 
**y^-*f0. 2-5U/iaK -fenf+XF';>* 
X*iJ5- tfO. 1 - 3U/m 1 OD^TJSJSSi^So a io 

[0 0 2 3 ] <"fent'^-^^x*y fe*©rgttiBfJ^ 

fc. S*f45 0/2l, 2 5 0 mMTris-Malate-NaO^fRJR 
50ul. 5 OmMWFW I — ^5 0 /! K 20 0 
mM^^l , J>Mit20 0mliU 3 7 

5%fy^nna^*7 5 0/i lassnL-csts^jhs-a- 20 

M^Fiske-Sabbarow&ttJ: D U >ii4*&/c. 
1U : 1 S^IHCCl Mnoloy>K*J6lfSt3'&*B«a 
[0 0 2 4] <-fePf ? 4 1 ^ Hl>*^*";7— tWDffitt 
«5E>*}gtttt-fen bf^-XSrSSfri L"C}SttW&fc 
HifeUfc. 5mMEDTA50tf L 5 0 

mM^^t hU-f f — ;U5 OnK 2 0 0 mM^Un- 
* 1 y >K*iW**C 200ml 3 7 TTT 1 0#53 

5 0/ilSP*rSl6*rateOft:. 1 5»IBI©StSa5% 
hU^ODBffi*7 5 0m l»JPl/rJSt6#±3-eft:. 

Fiske-Sabbanowa^Cj: 0 y >Kt^^ 0 
1U : 1 5«raCCl unoWV>M*T&f$£ : &£W%M. 
[00 2 5 ] < Fiske-Sabbanov^CCJ: £ y >^£fi>13 
nfSftCCSNKR aSK*, 3. 3%^'J^f>K7 
>^e^^7 AOHICC 1 m 1 -To^ftlU MK*e*7 m 1 £ 
flI?LrBM¥LSa , C2 0^ffltt»a. 72 0 nm(D« 40 

ffi^iwsu/c 0 y>KM^ , ;>Mi^ , ;^A^fflo^cti 

3§7CtS^ : amydol 4. Og 

NaHSOa 8. Og/1 0 Oml 

©ffiS*aoc«fc^ ^;l/3-^*I^ilyfeP*y=fWO 
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fl^^ofWffilitt <5f*^<-r4Cift6L«:-fen*y=f 

[0 0 2 6] 

Tieoii»wec43W5-fep*y=fw©sa«?saa 

■T&tofe, #>^BH*»*tW880-PU tttfiS»B3ID 
SXaS?SE-61, #^AteRainintt£SNH 2 (4.6X250m 
nO. *S$teT*fe h y^ : *= 6 5 : 3 5 . ffiiltt 1 
ml/minT'?Tofc 0 
[0 0 2 7] (gSflMHl) 

1 yzsWxomu 

SOl/n-* 1 y >g«#f Y<Da - if)\s#>ftZft y ^ 

X*'J7- Ktt, O.OlMKCN 15 0ml Wf3te 
5lfcD*^fc3 0 Og^^^tlffU 

i s % Tnmmmmmtc a r s ^ — m ommm : r 

rr^^j ) *o. 2% ^Unu 

BO-C. PH6, 2«flfflSJEStt-ceU»m{fclyfc. ±f2 
B*?S«i 1 5 >I£Mffi& (10m 

M. PH6. 7) *tfST*Cl 6H$^lJSl£3'Sfco JS 

/Co ±»*»-/*>«8SfflJIiDowex5 0 (5 X4 0 c 
m) K«U SfI(D7 ^ i/^ A 1 >^7 A 

(2. 5x45cm) K»#3-»fc. SS*"C8fe»«5 
%KOHTigtHU 9 8%x^y-;l/2fg^Jnx^;U 

n-xi y>»©ea%«fffl3-ttfc. asstix*-/- 

[0 0 2 8] •fePtf^-Xfr^fr y 2LTL £ -feP^X 

h y >frx#y ^--tftpast 

■fen tr^-x^^^y 9— tf, ^pfWFy>w* 

y 5 — M ^Clostridium thermocellumJ: *)WM\sfcM 

n x * y ^ - « * 3 - K*r sae^j&^As 

*-tC«pTEH 1 Ch6*^dHar|63^S-& 
SISOfiitCtt D H 5 a Zm^tc. 
[0 0 2 9] ©r2>ff-> h-tefrOmU 
HanahanO^S ( Hanahan,D. :Techniques for Transform 
ation of E.coli. In:Em Cloni nq, vol 1, Glover ,D.M. (e 
d),ppl09^136 t IRL Press,1985.) klig OXMU btc 0 

Cohen % (DjiH (Cohen , S . N . .Chanq.A.C.and Hsu,l . :Pro 
c . Natl . Acad . Sci .USA, 69, 2110 C1973) ) (t D Tfr o /c 0 



pBH45r^ALfcfc©«3 0'CT2 4B=Sf^, pTEH 
Bf&Z-tttc. 

P B H 4 LtcXmm<Dzi n --*>6 2 m 1 ®7 > 

x** : 10g, NaCl :5 s/ 1 Ltt*) KJga 
U 30 -C-C2 4B3IBI&4: 5igfl«*Lfc. 

0 mM h >; X-mmffiffi. ( p H 7 . 0 ) (CMS bfc. 
iS#«*!HUcj:»)ffl#*BS»a. J: 

©•fea^*^ h y 5 --te'cDMig 

pTEH 1 *^EAL/fc^WOaa--*>e,2m 107 

>K5/y >^T2 XTYgiKSai. 3 7-CT? 1 6B# 

IBU84 5S«e«bfc. ««jR**aa*a. 0. 1% 
2-y;I/*7*hx^y-;l-^tr5 OmM h yx-Jfi^ 
ISKM (pH7. 2) tc«»l,fc. immUBMK. £K)W 

[0030] «±©«fc5&cfHKbfc^;i<ri-x l y> 
*x*y 5— fef^/Bi^-c-fen* y rfHo^^f ofc. 

lOOmM. ^3-Xl'J>K 8 0m 
M, DTT lOmM. EDTA 1 mM. hyx-ig® 
Mffi®. 25mM (pH7. 0) % -fen tftf-**** 

y^~t? lu/mi. feof+x h y 5- 

•fe' 1 U/ra 1 £^tyJ5lS?££5 0 "Ct? 1 2 USIfllKtSS 
3t-y rf|i<Dffl^tt. fePhf^-X : 3 0%, -knFW 
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-X : 2 9%. -baT-fvt-X : 1 •feP-O:*? 
: 1 5%. fetf-M^;}--* : 7%-C*»3. -HJig 

[0 0 3 1] (»F)2) 2iO*7A (1 cmX5c 
m ) tC^LR-fe 75-;? «BR 0 . h 'J * -J&®H«?8i 
"CiftfrU S«*7A1, *7A2iUc. *7A1K 
1 •CBSR Ofc-fe D tr*-* y 5 — ejgjR* 
(pH7. 0) -Cgfe^LH 

io 2KHffim-ei^Lfc-fen^** h y>*x*y^- 
u h y x-taat^ffiffi ( p h i . 2 > t? 

CO^A^B^JftJgi^U *5A1B5 0'C. #5A 
2 « 5 0 -CltUfif h . 2 £ail£ttM9Rft 7A!>7^^ 
-&«^Lfc. 5*01/3-;* lOOmM. i/to-xi 
y>K 8 0mM. DTT lOmM. EDTA lm 
M h'JX-fBKaJKR 2 5mM (pH7. 0)£$tf 
5 m 1 /H$|8J<DifcjIr # 5Al-*7A2-*7 
A 1 OJarflBH £ ti: 8 B38!Kl£ S •£ fc. KfcgJ&WZ H 
20 PLCccr^wu/cic^. *n*«;=fSB©fflfiRtt. -fe 
Ptft-X : 2 7%. fen h 'J*-* : 3 1%^ tof 
hv^-X:2 0%. -fen^>£:*-X: 17%. fen 
-^IM--*: 5%-C*f)» SC-fen*!/ 

[0 03 2] 

J: 0 fe a * y d»*fia xht 

& < £jer s c i ^tit ft o . m^kM^mm 
30 n. ^©xmw. ; g«{s@*r^#t,^*x.^ti-5„ 



